. For the wheat crop, the agronomic NUE increased by 12 and 14% in the 219 ISSM-N1 and ISSM-N2 scenarios, respectively, and slightly decreased in the ISSM-N3 and 220 ISSM-N4 scenarios compared with the FP, mainly because the current ISSM strategy was 221 only designed for rice and not wheat production. 
228
Temporal variation was significant during the three cycles ( 
266
The GHGI was used to express the relationship between GWP and grain yield. The 267 GHGIs (kg CO 2 eq. t −1 grain) in this study ranged from 712 to 1245 kg CO 2 eq. t −1 grain 268 (Table 6 ). The significant difference in the GHGI of grain was found between the FP and the 
386
Differences in GWP or GHGI were found in the cultivation patterns over the three rice-wheat 387 rotations (Table 6 ). The ISSM-N1 and ISSM-N2 scenarios with optimized ISSM strategies led 388 to a lower GWP than the FP by a certain extent, but there were not significant differences 389 among the FP, ISSM-N1 and ISSM-N2 plots (Table 6 ). Compared with the FP, the ISSM-N1 390 and ISSM-N2 scenarios significantly reduced the GHGI, which was mainly due to higher 
427
Although N fertilizer application increased SOC sequestration when it was applied 428 with rapeseed cake manure, this benefit was consistently overshadowed, on a CO 2 equivalent 429 basis, by the increases in CH 4 and N 2 O emissions (Table 6) Water regime c 112.5 kg N ha -1 in the form of rapeseed cake was applied as basal fertilizer and included in the total N rate for calculating agronomic NUE. ), respectively. c Electricity energy is calculated according to the power and working hours. The power of thresher is 15 kilowatt in this experiment. df -degrees of freedom, * P < 0.05, ** P < 0.01, and ***P < 0.001 represent significant at the 0.05, 0.01 and 0.001 probability level, respectively. Different letters indicate a significant difference between treatments (p<0.05). See Table 1 for treatment codes. Table 1 for treatment codes. The solid arrows indicate fertilization. Table 1 for treatment codes. The solid arrows indicate fertilization. 
